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Project A 10.3 . T.D.M.R. 602

ABSTRACT

0BJECT

glologleal actlion of non-lethel doses of enemieal compounds

“*--—;§;1The objeet of project A 10.% s to determine the phy-
ted for test as war agents.

subm

- "

The object of the work described in this report was to
deternine the eye-irritant and lacrimatory action of cyanogen
chloride on human subjects. Interest. wad not so much in 1ts
eye-action alone but more in the amounts deteotable by irri-
tation of the eyes since this compound is known to penetrate
precent gas mask canisters. -

RESULT B (<:;‘~\

Results obtained are summarized os follows:

Wear rormation: Tear Ooverfiow

L

3 Eye Irritation

No. of :Concn.: Time for : Time for ¢ Time for

Subjects: mg/l :reaction (sec) :reactlon (sec) ireaction {8ec)
: tAverage :iifedian sAveraxe tHMedlan:Average :iedian

] T0.006L: 7l T 7o 21 : s 1 -
-5 n.Me2: 3 v 27 «> 85 ¢ 65 :2171 1 ---
5 0.N244: 14 + 15 : 32 26 @ 2107 : 89

5 1. N4381 Be3 ¢ 7 : 22 v 15 ¢ 42 v 4Ad

5 10N NE731 4.8 5 : 156 : 15 ¢ 66 s 54

The following sre the minimnl concentrations detected
‘ijarlous reactions within 3 minutes by 100% of the sublects:

Eye Irritation  0.7122 mg./1.

Tesr Formation 0.0244 mg./1.

Tear Overflow 0.N488 mz. D o
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CCNCLUSIONS

Concentratlons of oyanogen chloride much less than
those considered lethgl for man were detectable by irri-
tation of the eyes.within 7 minutes.

RECOVMENDATIONUS

1. That this data be usaed in the study of canister
penetration by cyanogen chlorlde now being made.

*iFmoy *osT SHO *UATq O

v

2. That the proper persomniel be informed that can-
1ster renetration of lacrimatory ccucentrations of cyanogen |
chloride althouch not ‘mmediestely lethal should. be considered
a warning of immedietely lmoending denzer from 2 progressive
and finally a lethal broak.
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GLOSSARY OF TTRMS

ved rPuey YESAY SHO TUAYY voyuy

’Point of Irritation - The time in seconds at which the
sublect noticed a definite irri-
"tation of the eyes.

vPoint of xear rormation - the time in seconds at which
‘ the subject noted the begzinning
_of tear formation.

Foint of Tear Ovsrflow - the time in seconds at which
the subject felt tears running
cut from the eyes.
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: CYANOGEN CHLORI DE
_ Eye-irritant and lLacrimatory Actlon

Project 4 10.3 T.D.M.R. 803

I. INTRODUCTION o | :

A. Object. . ‘ .

The obJect of projest A 10.5 is to determine the phy-
siologlcal action of non=lethal doses of chemical compounds
suoritted for test as war agents.

The object of the work described in this revort was
to determine the eye~irritant and lacrimatory action of cyano-
gen chloride on human sublects. Interest was not so much in
its eye-action alone but more in the amounts detectable by
irritation of the eyes since this comnound is known to pene-
trate present gas mask canisters.

B. Authoritr.
Work was dons by suthority of C, CW8 under proJject
A 10.3. '

IT. HISTORICAL.

Although previous work hes been done upon this come
pourd's action upon the eye, little data aepplicable to the ob-
Ject of the present work can bg found. Vork done during World
Wag I determined the concentrution necessery to produse cio-
irritation and lacrinmation in the majority of subjeets within
3 minutes (C.¥.¥. LVI). Cyanogen chloride has heen used as a
detecting agent in fumigation with HCN following prelininary
work st Edgewood Arsenal (U.S. Public Health Service, Reprint
#800, 1922). _ : _

ITI. EXPERIIZNTAL

A. laterisls and Equipment.

Cyanogen ochloride (of high purity, supplied by Can-
ister Section, Protective Developnent Divisgion).

Best Available Copy
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1 ml. graduated nipette
abaolute ethyl alecohol
-850 ml. volumetric flesk
Dawar flask
ice
5 ml. greduated plpette
300 1. chamber {simllar to that Sescribed in T.A.T.R.
327) contalning:
fon.
hot plate
evaporating dish

B. Progedure.

A golution of cyanogen chloride containing 3.66 g./1.
was made up in cold (00C) absolute ethyl alcohol in a 50 ml.
volumetric flask which was placed in » Dewer flask and racked
it ee.  Various amounts of this solution were ripetted
through the gless side tube of the chamber into the svanora-
ting dlsa on the hot plate and then waghed dowrn with g few
mls. of absolute ethyl alcohol. Cne ml. of this solution
evaporated would gilve a concentration of 0.0122 my. ver liter
of alr in the 300 liter chamber.

Bubjects were exposed up to 3 minutgs and gskgd to _note
the point of eye-irritation, of tear formation and of tear
overflow. These points were timed by an observer. If the

subJect showed tear overflow before I minutes, exposure was
ended. The fan was turned on for short periods of time to
maintalin & more nearly even distribution of the agent.

Subjects were examined both before and after expoaure
by a medical offiaer. ,

C. Results.
The results of experiments rur to determine minimum
times of exposure (up %o 3 minutes) to various concentrations

of cyanogen chloride in order to produce aye effects are shown
in table 1.

R PEEE, Best Available Copy
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Table 1.

Kinimum Exposures to Cyanogen Chloride
Necessery to rroduce lrritation, Tear Formation and Tear

Overflow in Human Lyes.

JubJect: Concn. : lfrritation :lear Formotlion:lear Overflow
(Nominal) :Tndivicual :Av.:InOLVIQUALIAV. :1ndLlvidual AV.

Ced 10

15
14
16
14
16

N
(€]

2n
80
80
46
64
68N

N
%)

Kezoros
S.D.8. O.O.Q'?\'."
JeLoS,0
DelfaWot
AJ{.Ke:

Dalles

Domge/l. sec. - isgec! secs lgec: gs8cC. :sec
C.¥.,H.: 0.0061 : 60 : 0 at 3 min: : —— :
Weho Tyt : 48 : : 180 : :0 at 3 min:
R.H.H, 2 : 72 : : 105 : :D at 3 min:
D.L.W.: : 180 ®» :0 at 4 min: : ——— 5

0.3.: H an : : 55 : +0 at 3 min:
Ll : o5 : : 135 : : 170 :
LeE.T. : 15 : 71 85 137: 180 21874

TH.n.3.: 0.0122 ¢ j245) : : S19) : T at o min:
JeL.S.: o 55 : : 25 : : 135 H

Delias : 55 3 :0 2t 3 min: : —— H
8.0.3.: : 12 : : 5 : :D at 3 min:
LeJ.Vs: ; 27 i 353 65 :85¢:0 8t O min:l7le
Jedal.et NORIL 10 : : 20 : : S :
D.L.We: : 17 : : 42 : 10 at 3 min:
CueCeCout : 15 : : 50 : :0 at 3 min:.
ReH.Ye: : 3 : : 25 : : 80 :
Co"eEet : 18 t 14 25 132 e 80 21074
Geliact 0.0428 9 : : 15 : : 45 :
Tehede: : 7 : : 22 : : 87 :

A aGe e 33 8 : 40 : : 44 :
ReCoF.: O : : 15 : : 35 :

O G O
8.

NN
*

e8]
4
Ui

*  Suvhlect was uncertaln whether the feeling could be described

as delinite irritation. ’

## .ihls volue 18 not in line wlth times for other subjects nor
coea 1t correlate well witn %tne times for tear formstion and
overflow. %Yhe value Las been omitted from the swerage for the
SZroup.

ote: In cases of zero responses the time nf exvosure in seconds
Tollowed by a plus(4) has heen useé in coruting the averages.

-3~
CO isbirrtipapapegee
T.RL.
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Subjects experienced almost cormlete relief within 2

minutes of the end of exposure and showed 8light congestion
of the bulbar conjunetiva for shout 10 winutes.

IV. DISCUSSION

| Sinoe oyanogen chloride is knovn to penetrate certain
canisters, 1t is necessary to know what concentrations can be
~detected. -

Considering the small number of subjects in each run,
the data obtalned appear to be fairly rellable. The results
show that the saverages and .the medians for minimal times both
for eye-irritation and for tear formation are in quite close
agreement. These figures can be plotted to form » fairly con-
sistent set of curvesy (Chart 1, appended) The point of tear
overflow showed more variahility.

- Although chloroacetophenone is considered to be the
gtandard for lacrimatory agents, there exists no very complete
geries of experiments from which one may obtaln dats for con-
parison. Cyanogen chloride is probebly between 1/12 &nd 1/30
a8 effective as chloroacetophenone as shown in table 2.

Tgble 2.

Comparison of Eve Effects
Cyanogen Lhloride snd Lhloroacetophenone

Chioroacetophenone:C?anogen OhIoride:ooncn‘CRGf

! B@0C. conen. mg./1. :  cgonen. mg./l. tgoncn GG -
Irritationsde(med): . D.000% = 0.009 ¢ 1720

0.0001 P .003{extrapolated)

v
b

Formation 130 0.00031¢
a. E.A.T.R. 15
h. E.A.C.D. 4586
c. E.A.C.D. 108
d. CN = ohlcroacetophencne
CC = oyanogen chloride

Cyanogen chloride 4in cbncentrptions of 0.12 mg./1. does
not produce convulsions in dogs up to o 4-hour exposure (P.R.
222) or in concentrations of 0.1l4 mr./1. in monkeys un to a

-4
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60 minute exposuré (Ph l XLVI - 1). The present work shovs
that concentrations much lower than this are detectable by

eye effects in men. The following concentrations were  ust
detectable by 100%: of the sublects within 3 minutes in the

present work and in British work (P.R. 205):

Irritation Tear Formation Tear Overflow
(Present work)-conen mg./l. -
0.0122 0.0244 N.0488
(P.R. 205) -concrn mg./1.
0.0150 20.7MB50 * 0 eeeae-

* 88% of the subjects lacrimated within 3 minutes at this con-
centration.

V. CONCLUSIONS

Concentrations of c¢,anogen chloride much less than
those considered lethal for man were detectuble. by 1rr1tation
of the eyes within 3 minutes.

VI. P”COMMElDATIJN%

l. That this datn be ugsed in the study of canister
penetration by oyanogen chloride now being made.

2. That the proper nersonnel be informed that canis-
{er penetration of lacrimating concéntrations of cyanogen
chloride although not immediately lethal should be considered
a warning of immediately 1mpond1n¢ danger from a progressive
and finelly a lethal break.
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Encl

1.

MEMORANDUM FOR Defense Technical Information Center (DTIC), 8725 John J.
Kingman Road, Fort Belvoir, VA 22060-6218.

SUBJECT: Change in Limitation (Public Release of Information)

The purpose of this memorandum is to recommend the Release of Information to
the General Public regarding Memorandum Report cn Cyanogen Chloride Eye-
Irritant and Lacrimatory Action, dated March 29, 1943. This information was
downgraded from Confidential to Restricted and then to Unclassified previously.
The DTIC Number is AD-B960 422,

. This document has been reviewed by Subject Matter Experts from the Edgewood

Chemical Biological Center (ECBC) on Aberdeen Proving Ground, Maryland and
deemed releasable to the General Public. This is a WWII Era document with
documented test data. Release of this document would enable the EPA to
further explore and develop Acute Exposure Guideline Levels (AEGL) for the
general public for protection against CK.

As the Security Manager for the documents in question, | concur with the
recommendations made by the ECBC Review Team. Request that this
document be properly identified and appropriately marked.

Point of contact for this action is the Information Security Officer, Ronald Stafford
at 410-436-6810 or the undersigned at 410-436-7232.

RN UM

JUNE K. SELLERS
ECBC Security and Surety Manager
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